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$[A, \alpha]$ $A\in R,$ $\alpha$ $[A, \alpha]$
$\{x\in R||x-A|\leq\alpha\}$








$f\in R[x_{1}, \ldots , x_{m}]$
$f= \sum_{i_{1},\ldots,:_{m}}a_{*\iota\cdots t_{n}}x_{1^{1}}^{1}\cdots x_{m}^{i_{n}}$
$f$ f $\{$Int$(f)_{j}\}_{j}$
Int
$(f)_{j}= \sum_{i_{1},\ldots,i_{m}}[(a_{i_{1}\ldots i_{m}})_{j}, (\alpha_{i_{1}\ldots:_{m}})_{j}]x_{1^{1}}^{1}\cdots x_{m}^{i_{m}}$
$i_{1},$ $\ldots,i_{m}$
$|a_{i_{1}\ldots i_{m}}-(a_{*i_{m}}1\cdots)_{j}|\leq(\alpha_{i_{1}\ldots i_{m}})_{j}$ for $\forall j$




1( ) $\mathcal{A}$ $0$ $f\in R[x_{1}, \ldots,x_{m}]$











( $\mathbb{Z}$ , $\mathbb{Q}$ , $\mathbb{Z}[\xi](\xi$
) ) MCP QR GCD
MCP
3 Interval IPace Lifting
$R=\mathbb{Q}$ aerso
Trace Lifting[13]
&polynomial $P$ $mod p$





If $\overline{r}\neq 0$ then Spoly$(g_{i},g_{j})arrow^{*}Gr$
If $r\neq 0$ then $G$ $:=G\cup\{r\}$
Spoly $polynomial
$\mathbb{Q}_{<p>}=\{a/b|a,b\in \mathbb{Z}, p\sqrt b\}$
28
$\phi_{p}$ $\mathbb{Q}_{<p>}$ $p$ $a/b\in \mathbb{Q}<p>$ $\phi_{p}(a/b)=(amod p)/(bmod p)$
$f$ $\phi_{p}(f)$ $f$ $\mathbb{Q}_{<p>}$
$\phi_{p}$ $A$ $arrow A*$ $mod A$
$G$
$r_{mod p}$ $\mu$
$0$ $0$ Trace Lifting Interval Thace Lifting
Interval Trace Lifting
Spoly $([g_{i}]_{\mu}, [g_{j}]_{\mu})arrow^{*}[c]_{\mu}[r]_{\mu}$
If $Zero- Reu\dot{m}te([r]_{\mu})\neq 0$ then Spoly$(g_{i},g_{j})arrow^{*}Gr$
If $r\neq 0$ then $G$ $:=G\cup\{r\}$
$f$ $[f]_{\mu}$ $f$ $\mu$










$G_{\mu}arrow$ $\mu$ Interval Tkace Lifting
if $G_{\mu}$ $<F>$ $<$ i.e.,
(Every S-polynomial of $G_{\mu}$ ) $arrow*G_{\mu}o$ ( )
(Every element of $F$) $arrow^{l}0G_{\mu}(F\subset<G_{\mu}>)$
then return $G_{\mu}$ else $\mu$ goto again
endif
endloop
Interval Thace Lifting $0$






Maple10 Dell Dimension DCO51 (Intel(R) Pentium 4
29
CPU: 3.$00GHz$ , RAM: 2. $99GHz,$ $0.99GB$) 5
$F$ $<F>$ plex plex
$lexicog\dot{r}$apbc order (reduced
Gr\"obner basis)
1. $F=\{f_{1}, f_{2}, f_{3}\}$ , $f_{1}=7^{x_{794}x+y+z}1232664889086466212637812862812268726723618272,$ $f2= \frac{8}{8}xy+$
$\ovalbox{\tt\small REJECT} 241\ovalbox{\tt\small REJECT} 1236781263812s327091270979804$ .
2. $F=\{(\sqrt{2}+\sqrt{5})x^{3}y+\sqrt{3}xy+\sqrt{7}, (\sqrt 3-\sqrt{2})x^{2}y^{2}-\sqrt{7}xy+\tau_{11}^{1}\}$ .
3. $F=\{ex+\sqrt{2}y+\sqrt{3}z_{;}exy+\sqrt{5}yz+\sqrt{3}zx,xyz-e\}$ , } $e$ Napier’s number (2.71828...).
4. $F=\{\sqrt{2}ex^{2}+xy^{2}-z+1/4, \sqrt{3}x+y^{2}z+1/2, \sqrt{5}ex^{2}z-1/2x-y^{2}\}$.
5. $F=\{(\sqrt{2}+\sqrt{3})x^{30}+\sqrt{5}-1, \sqrt{7}xy+\sqrt{11}+\sqrt{13}\}$ .
1,2 [6] 3 cycBc3
4 $[2](p.214)$
5 Interval Trace Liftimg
RBasis:
itlBasis: RBasis Interval Trace Lifting ( Interval
Trace LiRing )
MapleBasis: Maple 10 Groebner package (Basis)
Interval Trace Lifting RBasis Interval Trace Lifting
itlJ ssis RBssis Maplei aeis
RB$\mathfrak{B}is$
Maple
$>$ R-Basis $([x^{-}2-y-1,x^{-}2+x*y^{-}2-5]$ , piex $(x,y))$ ;
$[-4+y-y^{4}-5y^{3}-4y^{2}+16x, 16y^{2}-12Sy-16y^{5}-16y^{4}+256]$ , 0.047
2 cpu ti-me 0.047
$>$ ltl-Basis $([x^{-}2-y-1.x^{-}2+x*y^{-}2-5]$ , plex $(x.y).1,1)$ :




Minimmm precision, MP ) 3 Inteml Trace Lifting
$0$ (cut ) 4 cpu time )
$>$ Maple-Basis $([x^{-}2-yarrow 1.x^{-}2+x*y^{-}2-5]$ . plex $(x,y))$ ;
$[y^{6}-y^{2}-16+8y+y^{4}, -4+y-y^{4}-5y^{3}-4y^{2}+16x]$ , 0.657
(2 cpu time )
30
cpu at MP MP cpu time cpu time
: IntervaJ ‘bace Lifting
(cut )
cut $\mathbb{R}$ Interval Trace Llfting
5 cut RBasis
30 cut 29 $n$ cut $n-1$
1
5
Interval Trace Lifting Trace Lifting
Interval Trace Lifting
cut Interval Trace Lifting
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